Searching PAJ 



1/2 V 



BEST AVAILABLE COPY 
PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2000-195954 
(43)Date of publication of application : 14.07.2000 



(SOlntCI. 



rr. 



H01L 21/768 
H01L 21/28 



(21 Application number : 11-064430 
(22)Date of filing : 1 1 .03.1 999 



(71) Applicant 

(72) Inventor : 



SEIKO EPSON CORP 

ASAHINA MICHIO 
MATSUMOTO KAZUMI 
MORIYA NAOHIRO 
SUZUKI EIJI 



(30)Priority 

Priority number : 10298927 



Priority date : 20.10.1998 Priority country : JP 



rr 



(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device which has a barrier layer superior in barrier 
property and its manufacture. 
SOLUTION: A semiconductor device has a 
semiconductor substrate 1 1 which includes an element, 
interlayer insulating layers (silicon oxide layer and a 
BPSG layer) made on the semiconductor substrate 1 1, a 
through-hole made in the interlayer insulating layer, a 
barrier layer made on the interlayer insulating layer and 
the through-hole, and a wiring layer made on the barrier 
layer. The barrier layer has a first metal oxide layer 
(titanium oxide layer) 30 consisting of the oxide of the 
metal constituting the barrier layer, a metal nitride layer 
(titanium nitride layer) 33 consisting of the nitride of the 
metal constituting the barrier layer, and a second metal 
oxide layer (titanium oxide layer) 34 which consists of 
the oxide of the metal constituting the barrier layer. 
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(57) 

[till] ^ y rtt^ffin/c^ y r»*w-r a^Ntttss 

imw&m ***$tr**t*ai« i 

i , ^aw*s«i i©±«cjBjaEstifcjnBWB«ui (vy 
a>BMt«. bpsgh) . Bra*a»B^^sn/c^ 

;l/-3fr— HRIIftJftHfc cfcC/^iU-*— ;KO^ffiCCJK 

»i4 0 4tt5. -nyrJitt. BE^yr»*««Er4 

B) 3 0, K^<yrji*«j«-rs*iii<DWfc**»6ft* 
#JS^t%B (^<b?-£>jf) 3 3, *5<fcaftt^yr 

*» J3W £ £Jg <DBM btt*> 6 & J* 2 (D&IMM b^a 




1 

Hut BiBra^ffitn ic j&js s nfcx - * -» 

ttfc^ y 71, & j: tniuiB^ y 7J1<d_bc®i£3 n/tia 

fjfa^y mi** 

B5fB^yra4itflE'r*fc2«><o^j(iw, 

WiB^y Tm&ffifS.TZm 1 fccfctf»2<E>£lii»fb«Mf 

swa^<y7»*«^-rs*ia>&jsHj{bi»JB«. f« 

B?ria>'<y7Ji«:«RETS»2<D^«M<b«5Hw, *<om 
B5riaia«Ji«, r^s ~£ a^ihst;^^ 

Wia/irBl^ltBfc^^fjfa^^-^-jvcD^MCcv^ y r 
i^Mt^is, *j«fciyH(rfa^y7H<o±cciB»Ji* 

Bna^yTJisjUfiS-rixstt. wtoxii u> 

(d) £Hrfc\ ^ttSBOSim 

(a) mi&*vTm&mmTztc&<D^m&Bi&-r2> 

X¥I, ( b ) *Sti^«-CMi-r & C <b Cc J: o . Hu 

m&mm* im-g&i t $> z> i > \t 7kmmm b s & z> xs . 
Ass-e&xg, *$<fco' (d) mm&m^^mm-? & 

£X?i 8 



(2) ^2 00 0- 1 9595 4 
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tne^y 7i«, 

»^y rji*«^a^©ffi^bft*6tti»i a>^ji 
Bt^uriB* fit js-r £ b«j 6 & £ #js of b® 

-*<ttf*^yT)l*«J5tr*^©K{fc»*6tt^ 

io Suiaxs ( b ) dc^x. H«fa^tes« 2 o o - 8 o o 
& < «t 1 o &myo^*tih, ¥m#ms<Dwm 

l 2 ] «*3H8 L 1 1 <DC^-rti^tcteo» 

HWaxg ( d) tcte^r. Bfria«U0fflW6 00-900 

[If 3RJi 1 3 } Ii3<ll8 L 1 2 (D^TftrtHCfcl* 

OTBaxg (d) k^t, BfriaasR^HattSEttJBr 
8ufa^<y7«*?K^E , r*ifc«&©^fli». ^^>, ^^jv 

Sffia^* y 7i4MT6/cto©^ii(i, -e©K/»*s 5 

imMcDrnmrnm) 

40 [0 00 1 ] 

^<Dmm.j3mcMo. «Rp«:attBi{bsn/c3>*^ hspcc 

[0002] 

fi£*. 0. 5 umfclTCDDSlf-fXfcctC/ 

50 7X-i^ hib^2fel±(Dn>^^ hSBicfeC^r«. *>>b 
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){,*m < t 1 4> 1iCffl§m<DT Jl> ^»)A<!:i/'j3 >S« 
[0 00 3 ] L^U, 7;U5^^A^fflO/c3>^^h 

o % y r Jiov< y 7te)WSt> c <l 

[0 0 04] A'yriSiUttt gJRSH** 

r Gosi^tst x ^ # ttrjBss snt s^r t ^ * > & <t* <o 

[0 00 5] ©SSR»H«*"C<DSt£ < tt^^< * 

ess n/cg<b^ * >ji« % u * ^tta^+fl^* £ 
[0006] omfrnm^^comstteA'* v $&v& 

[0007] ®mmmmn*-c<Djm>&x^ » zmc& 

[0 00 8] ©tttX3lSa©S{fc^^>Jl<Z)iB|fiJ«:<fcr)T 
;l*S^AJICD (111) ElpJ^^BEStlS^ ^b? 
* > <2MJiiI2ft L 4> Jft— "C ft t, > c <h 6 7 5 - 

^ajicd <i l i> isr&jcDffi^fiLOD^c^c^o. 7Ji/£ 

[0 0 0 9 ] <E>£6CC V SSR»EB« I t 3, rcOJSj£tt^^>"-y 

mc&^j*~^4 2)\,*s*~vifigLC. #3**) gust 

[0010] 

<D«iS#ft £ C <h CC & £ . 
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[0 0 1 1 ] 

* - ;k fltf immi&mmte £ c^fri a* ^ - * - jkdsm 
ccjgfijcs n/c^* y 7i, ^cfc^fjfB^* y tm<o±!£Bi8l 
sti/cieauf. friary th«. K^yra* 

10 £r^t* 0 

[0012] C<D¥«fl^SlcJ:ft«. ^'J7ltt, £ 

«3{b»jji«:tt]*. &jRtt<b?nji£d** wc««tt* 

ISl^^6in/cA'';7Mft^ 0 
[0013] mjfB^' y T»«. tt-^OJ TJS 
(l<0Mb^6^S^l(D^JS^b^H, »^'J714 

^' y T» «r«fiR-r ^ ^R<D«{ b«J3JP & S SB 2 CD^il^ 

[0014]^ Ut, *JSa^yTH*flt^T4»l*Jj: 
20 C^I20&JRSfbMII«. i«lw<yTl4«:ffSyfc«{>CC, 

[0015] tuia^* y TH**jffi"r i o^ji^b^ 

^yrl4*5J:W*«tt«:*a[TS<b, -fOJRff^ 

[0016] sireEEinji^. r;i/^-^A*^t,i«r;i/ 
30 ^ - A^aj^i-r^^e^s c i*is* l^, 

[0017] *«Wtc«^^a»(*SgjB«, fR^Sr^tr* 
i<$S«©±«: ff^fiS $ titcmmmm «: x ;u - * - ;i/ * 

jgflErsxs, au f a n ra^a *j <fc Mf a - * - a< 
<d«m^^' y-T»*jBes-r sxs, *j Jz^frsa^^ y 71 

40 JgfiR-rSXStt, «T©Ii (a) - (d) *dte»jt 

(a) ltrBB^^y7»*«fiS'r4*:»©*l»li*JI5fiJST* 
XS, ( b ) *3R#H**-Cjftftia^i-C iccj: D , fj 

ffiA«ii**sR^fe^b**i^tt**»Mbs-&*xe. 
tt3**xa, *j«tc; (d) aaR»H»*-c«i«ifflT* 

CiCCcfcO, *«B!<b«JfliteJ:CX*«a^b«JJB*JI5J5RT 

[0018] c(Di3HS^tcfet*r«, WE^yrJB 

50 ^JSK^b^Bte^^RS^iBJHSr^rjKfiJcS 
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5 

ft. 2btcmmciz % ffiffi'^THtt. K^y7B*» 

*$ ct < y t b % « jst &£js <om Ymfrhttzm 

[0019] *«W<DWJS*ffi«: <tntf . XII ( a ) 

■itsttu. *o»ig <d> r^mb4u«»ja 

^U^^*sa»fe®K^'C*4 0 ttc. Ig(a) V 

&mm*Bf&utc&. ii (b) cc**i>T % ffe£J!Ji£ 

StS^*SSKffli»JSns. XI (d) 

&mm.<mm&&&-??>c a text), ^vrmco^vr 

[0 02 0] IWE*«M{b«J»^*Rafb«Hl*^aES 
«T»ltectV»2(02JBr»JSESn4a*tt. ML 

IS (a) t^JffiSft&^HHCCEHWRjRSnris 
0. S&fcJDH (c) r&MB&m&£tttt3-tt&C 

fir, IS ( b ) CD^Sr, » 1 (D^HB!^b«KJ»© 
— SJag&sSSft, Iff (d) <Dj&M5IT\ 3 6&CIH1CD 

&JHM<b«j»<D««t*sjltfi<tfe*c, &na{b4ftB**J: 
CX»2<D^KK{b«MB*^fiRSn^. 
[002 1 ] SJIBIg ( b ) Octets BJfBJ»«katt. 
MSE^H*+^7jc«^^b*Sl>«7K3R®iB{bS-li- 
S/ca&fC, 2 0 0-8 0 0 W1f*>*l*Ci**H*0 

[0022] ffirsais ( c ) iciucit, mssBSSHttt* 
w^mmt, 'pu < i &bbr*s io%, » * l < t* i o - 

s (b> r?7km&&it&zwt7km®M{kztitc£mm 
<o^mc mm&t&Mi -r ft « <n > <, 

[002 3] HUlBXIi ( d ) CCte^T, HiFtE8W&ffltt. 

fc&CC, 6 0 0 — 9 0 0*C-C?f:bft£C£#S$ IA> C 
tLX. WTKIg (d) -C«, #H«©EE*tt«F*c|R5e 

[0 024] liulB^ y TMZ&f&'rZtc&XD&m^ 
;U-r^^ A ^ r iJ^^> i y^^^A, 



(4) «fH 2 0 0 0 - 1 9 5 9 5 4 
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[002 5 ] fulE^ »; TJi«r0^Rr 5fc«><30^JBJiW. 

*oaflE>igrjBfi£3<i4^iss^b«ja*j<fc^RM{b 

<t , * <Z>MJ¥ # 5 0 - 1 5 0 n m 

[0026] 

Hl-H&«, 

[0 02 7 ] felT«C, ^«««<3WR3ft*i£©-«*^ 
10 To 

[0028] *r. m item? 

Mossww?n§ 6 *#W«ctt % Mid vj3 

>»«i i ±«c»tRBMMc j^t? a -ji b~$mm 1 2 
wfcfiss ft, r ^f* 4 ?mmc y- h BKbB 1 3 ag^as 

ft. ^/^7> (s i h«) *«k»»L/rfiS*s-ttfc# 
•;^'J3>1 1 4©±*c£>yxr*>->yi>--Y fh 1 5 

[0029]^ y>*^*>£A-r£c<b«:<j:9 
^fisstii. vmmi 9cdim Rc->y 

3>Mfb«*6tt:SffllJS^'<-1M 7«3n/cfl 

teffiOCJ:oT^«%(Dygi±<b*tf 5C<bCCj:«3. 

K U-f >««©flfi6K^««J» 1 8 #J&£ 

[0 03 0] (nntfiim^jA) ^ctc, h 2 tc^-r j: 

ih^>7> (TEOS) ±m&t&~75XvJxl&Z-& 
^CitCcfcO, Kill 0 0-2 0 OnmCD^»;n>^t 
B (H7S#r) f>mf&ZftZ>. C©^Un>K^bJltt, 

[0 03 1 ] ^tC, nntftfl»2 OCD¥ifi{ba<b It, 
WE^y 3>K<bB±CC, S i H 4 **l»«TEOS«c 

Inm-1 MmfiCDBPSGJl (0^-t±T) JWfcflcSft 
^>o f<D^, itSia*r8 0 0 — 9 0 0 o CCDT^- 
Wfft\ *»7n-ccj:*¥«<b*fT5. BP 

£ S OG«*JBi>-c¥«ffc*fT9 c <h fer * ^> 0 

[0 03 2] $e>(C v j|utBBPSGB<DftbOtC, *ffl 
MOtHSIA^J:^#I« (/ciiL«!|$BI¥9 -3 1 4 5 

i 8#) ^is*g$n/c, isvv>it&ya±i&mt*m£ 

so >&fbB£fflt>TfcJ:i> 0 c©vy=i>M{bB«. 
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[0 0 3 3 ] gMEfy a^k^tiUtlt tflfctt*^ 
>5>, >^>^>, SiH 2 Cl 2 , S i F< tci'(D« 

$^>{b£». tecfctfCHj s i H ak 

is V n Wbl^Ofci^aS, 10 0-150 °C<DSJg^ 

[0 0 3 5 ] (*Jl/-*-;U<DJ|5J3E) #:C>r\ S2Cc^ 
-r<fc5ic, CHF,<tCF 4 i*i^<bL/cJSlStt>f* 

>x * ^ * -rjiraiie«js 2 o *fluaE-r s b p s gb 
wtcs^rttx^^^y-ricioccto, ps^o. 2 — 

0. 5 urn, 7^^? hth#2 — 5<DXJU-*-;l/2 2 
[0 03 6] (^UTHOJSHK) 

( a ) &mm<D&ai 

3^1 5 0-32 Omm(Daci>^P-XA.^gt 

5 0nm(7)^^>l29*M1*^c 
1 5 — 8 0 nmt^l £/c, ?^>12 9^;1/-^ 

[0 0 3 7 ] ^yTH*JgJ3E-T4/c*(D^R<bUT:«, 

[0 0 3 8 ] ( b ) 7k*»H»*r(D<»«ia 

1 0 0%(D7K^#Ha*r, 2 0 0-8 0 0 °c 
"C, ^o2 0-6 O^Cb/cot^x^T^--;*! 

H4tC7RT«t5«:, 0fl;U#4 0 0 °Cr 2 O^KDT 

;Wc cfc 0 k ^#>BK: l 0 mT%&,±(D7H.mf)mM 



(5) #112 000- 1 95954 
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2ft, T i H x osfeU 3 2 ifiMfSuStii £ £ is<) 
Cd^CO, **>^yif->f FB3 1 3Wfcja3ft£o 5 

y ^pwjn^o 

[0 03 9] CCDXIl (b ) (Ctet^r, ^KH«r*3R^ 

aiT¥3W*s«(o^ y 3 > <h&jRB*iiteS-r e * 2 > t 

10 (d) kite^i^^a^J^fccfcVK^bS^seicc 
frbti, £K£tt«fffe£a^M{b«Btf^iK3ft 

<E>o 

[0 04 0] (c) ^Cl^^x^\*BB|S«:$tojJH 
fl, m«^«*tC|S< Ci<fcO, TiH x ^132 

13 2©^ffitcBBRdi»#StiS. 

[0041] coxfirw:. ^x^&^a^we^fr 

OK, MX«i 0-3 0f*S%<DifflKr$CfSHm*tc 

20 [0042] ( d ) x^x\ nK<Dmmwmn^px. 6 

0 0— 8 0 0°C^1 0 — 6 0»CC*>fcoT, 7>77^ 

fbi^yifY Ffb£Wb£*frtt5. coigrit t 

1 Hx^»3 2*©7K«««<k^lltt«'0. H5ICS 
3, ^^><b^yr3>a«l l<D^y ri><b(DJglS«:J: 

*?*>2xy^-f FB3 1 i*sji5jERsns. cniife 

tc, 07(cSfc^L/T^-rj:5k:. y-y->r F»3 

30 B (flllOftlRllfblMI) 3 0^ ^{b^^>H3 3(D 
*Bfc#2<DBMb**>JB (^2(D^H^b«5B) 3 4 
*^flc3ns. ^lcDM^b^^>B (HI <D^HBHbtt 
B) 3 0(i, T^U^T^OttJK^ttL-CC^SCi^Jg 

issn/co s/c, $ 2o^fc?^>i3 4«, m<t** 

[0 04 3] 7N-yTji4^f5^i©K>fb^^>B 

~3 0nmt*SCi^2*Ol». PSCC. ^'UTJl^ 
40 «teR"TSiB2<OWb^ -€-CDSIi¥^5-3 0n 

[0 04 4] cne©f 1 *5cfcO f »2CDK'fb^^>B3 
0, 3 4^CJ:0, A ij THttfttifc^ V 7«tB**f 
£ 0 ®l*5<fc^»2©M^b^^>B3 0. 34CD 

^yrB<cfcW***14fe+^«:*«3h*. 

[0 0 4 5 ] tUz<DXfI&Cj:oT, ^VTitt. d>tt< 
»l©K{b^^>B30 4 m{t?*Z>m3 3fccfc 
0*H 2 ©1Mb* ^>I34 5o 
50 [0046] ±BEXS ( a ) - ( d ) <D'&lC. S^ttCfc 
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ox. mmy'^^mm^ir^ct^x^^o ccomm 

X. 4 5 0- 7 0 OTOli^/cttf#iM*t 1 0 
- 6 0 #fffl tcb/cotT^ - )l<mm-? ZCtfcJ:*) tf t> 

[0047] ^/c, ^y7Jl*fc«*b*do**jRK:j|5 

M&Stf'y >y'T --JlsiPlCtetf & 4 0 0 — 8 0 0 °C<D 
[0048] (Ift;tfX«BS) ^CCC % R^iaSdtrtH" 

toffio<,>Tl&Hjr&o 

[0049] ^1*. "7>y^^>^X\ l. 5X10' 1 
PakTFfl^-XJx*;^ 1 5 0-2 5 0°C(DSfir3 0 
-6 0»IB©7>^ftli (»IA) £*Sr o *<rvt\ 
«U6D^^>^r 1 x l 0" 1 - 1 5 x 1 0" 1 P a<DE.£}X 
7^3>^4iAl, 3 0 0 - 5 5 0 °C<DUm.X, 3 

o-i zomnvmm <i«#*xe ; mib) 

[0 05 0] c©xg*ctet,>TB\ *r, JHWfflBAKte 

3E4UT, ^x^ogffiteJi^WJHiStf^x^ 

[0 05 1] S6«C, *WfifflB«:*l>T, iilt, @ 
imaiMI 2 0 £1f J&r & B P S GJ1& <t*<D¥fflffc»*<D 

iiMtm* mm, **. *. £i&5&rsc<t 

CC. BPS GS35p6©^M»©^K±"C# 5. 

[0052] ^* »; Tmmk+w.i-%<oi3Mto&fr (m 
y TJicojf5fiJcB$oDfiK (a* % 3 0o°c^±) r. 

8K»14fc: jgf3ff x. & C 4 & $> z> . 
[0 05 3] (^x^f*^>^Jl<D^) 3 
&cj£DT. ^£>. xtf:7\ ^>^r^d: £<D£JS £ 
S^r 2 0 - 5 0 n m0ll"C« L , *)*y*f4l/>f 

[0 05 4] (T^^^^AjfCD^IuCD^ilfcJ:^ 
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e^i>>Art&t:tet,>T, 1. 5 X 1 0~ 4 P sl&LT<D^-X 
EJ). 1 5 0-2 5 0°C(DSJgr3 0-6 0»f B 1(D^ 

«SJK£ 1 0 0 •CUT, JfiF * L < ttSS- 5 0 'COSS 

^^r^x^-^iic^x^^iggur^^x^sjg 

10 [0 05 5] C<D<fc^CC-?x^(D?&*P*?f ^C4(C<fc 

^i*S^a<t4ci^r*a. 

T»<kT;l/5x«5A»3 6<h©Wffi«:iR»rS, 

So 

[0 05 6] CCMftfiJXgtt. <D«fiR<0^^ >^<* 
^K*3£ffl OTtf to*i4-C 4#3* UC*. WiU*X'* » 

IKS urtt»«iaK*0f3eja«*rTcf * c t#a* l 

[0 0 5 7 ] i9 (a) 7kte^£Wr£X^-> ; 

%&t*x'*vz*ggi<D— mvm&m*. 09 (b>w, 

[0 05 8] COXn'^gBt (D«j£©* + > 
^'5 0^^»<ix./cfcC7)rabS o ^r>^'5 0F^CC v « 
fii^toijf-y? h 5 1 tecfctfX^*- £?&tab&tt& 
5 2^1, 1I@5 2±K«»£P£*l£S*g (^x^) 

30 W^S$ti€>J:^cc^$nr^S 0 ^t>A'50K: 
M7i^^AW'> £ y >yr-sfiscc//x«r^^ 

So «S5 2», ^x/NW^m@5 2±CCtSai//cl^ 

*) cc, (b)<DJ:^w:, li52©±I 

<0^jgaJ^CC»or, ^at^CD^SP5 2 a*SR»^n 
TC>£o ^6CC, «ffi5 2tc«, »2©^«»&B5 4 

40 /cii«7J^*>*'X^ *2<0^/X«ISK5 4^?). 
«S5 2 i^x^W<b<DM(DSH«:ttj|i&SnS. */c. 
115 2(t ^X^W*^*prS/ce«)<D^iP^>Xf*A(3r) 

gp£ft£o m@5 2CD±M«, /c4x.tf09 (b) tC^ 

S 2 5 4CD^C#fflUP5 4 a*s»»6)ht 
50 [0 05 9 ] ±IB(DX^' W*tf KTFOJ: 9 
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(7) 

H 

[0 0 6 0] ^ + >^5 0F*3«rSta^S6 OCCctO 6x 

1 0- 6 PaWTCD«BE^iUr. «« 5 2 ©3:J$S& 5 

2 a±CC5x^W**SH-r£. Si5 2(b«)^Wffl© 

*&8S5 4*>6. «S5 2i">x^Wi©BB©2aB«Ca»A 
U SSB©E*4 600-1000Pa icfit . 

[0 06 1] (TJU5xijA»©fiHBi> ST. 06K^; 10 
Tct^W:, 2 0 0°C«T, <fcOJf*0<W3 0-1 0 0 
•C<JMaKT\ 0. 2—1. 0KS%<DfflS:S**TJl'5x 
£A£K/f 1 5 0-30 Onmr^^iCcfcotiia 
grSIt, Wl©7Jl/5^A136a^ffi3n 

4 0— 2 0 0mm(Cg!5E$nSCi^SSlK 
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